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Experimental Study on the Unsteady Flow Characteristics
of the Counter-Rotating Axial Flow Fan

Leesang Cho* - Hyunmin Choi* - Jeongseek Kang** - Jinsoo Cho***

ABSTRACT

For the understanding of the complex flow characteristics in the 'counter-rotating axial flow fan,
it is necessary to investigate the three-dimensional unsteady flow fields in the counter-rotating
axial flow fan. This information is also essential for the prediction of the aerodynamic and
acoustical characteristics of the counter-rotating axial flow fan.

Experimental study on the three-dimensional unsteady flow in the counter—rotahng axial flow
fan is carried out at the design point(operating condition). Three-dimensional unsteady flow fields
in the counter rotating axial flow fan are measured at the cross-sectional planes of the upstream
and downstream of each rotor using the 45° inclined hot-wire.

Three-dimensional unsteady flow fields in the counter-rotating axial flow such as the wake, the

tip vortex and the tip leakage flow are shown the form of the velocity vectors and the velocity
contours.
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Fig. 1 Experimental apparatus(dimension: mm)

(b) Rear rotor (Ny=17)

Fig. 2 Front view of the front rotor and the rear 'rotor
of the counter-rotating axial flow fan[11]

(@) Front rotor(Ny; =8)

Table 1. Specifications of rotor blades

~ ————______ |Front rotor| Rear rotor
Fan diameter 500mm 500mm
Tip diameter 497mm 497mm
Hub diameter 199mm 199mm
Airfoil NACAG65-series
Camber angle 18.0 deg
Thickness 10%
Stagger angle L
At ggs ra d?us 54.0 deg. | 60.0 deg.
Solidity at 0.75 radius 0.8 0.7
Number of blades 8 7
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Fig. 3 Cross sectional blade shape of the
counter-rotating axial flow fan
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Fig. 5 Unsteady flow measuring positions of
the counter-rotating axial flow fan
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Fig. 7 Circumferential averaged axial and radial
velocity vectors of the counter-rotating
axial flow fan
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